Type 2 11 beta-hydroxysteroid dehydrogenase messenger ribonucleic acid and activity in human placenta and fetal membranes: its relationship to birth weight and putative role in fetal adrenal steroidogenesis.
Two isoforms of 11 beta-hydroxysteroid dehydrogenase (11 beta HSD) have been described which catalyze the interconversion of cortisol (F) to cortisone (E). 11 beta HSD activity has previously been reported in placenta and fetal membranes, where its role may be to protect the developing fetus from glucocorticoid excess. Furthermore, in the rat, an association between placental 11 beta HSD activity and the subsequent development of hypertension in the offspring has been reported. We have characterized the isoforms of 11 beta HSD in human fetal membranes and dissected placental tissue at term and investigated the relationship between placental 11 beta HSD activity and fetal and placental weights. 11 beta HSD activity studies in the presence of 0.1 mumol/L F and NAD (indicative of type 2 isoform activity) revealed high levels of activity in trophoblast dissected free of vessels (561 +/- 87 pmol E/h.mg protein; n = 4) > undissected placenta > cotyledenous vessels dissected away from trophoblast > placental and reflected amnion. In contrast, in the presence of 2.5 mumol/L F and NADP (indicative of type 1 isoform activity), only decidua and chorion demonstrated significant levels of 11 beta HSD activity. Type 1 11 beta HSD activity in chorion was probably due to decidual contamination, in that it was absent in decidua-free fused chorion obtained from a twin pregnancy. In keeping with these data, type 1 11 beta HSD messenger ribonucleic acid (1.5 kilobases) was detected in decidua, but in no other tissue, and high levels of type 2 11 beta HSD messenger ribonucleic acid (1.9 kilobases) were found in undissected placenta and trophoblast. In 27 term placentas, 11 beta HSD activity varied from 194-448 pmol E/h.mg protein. There was a weak, but significant, positive correlation between term placental 11 beta HSD activity and fetal weight (r = 0.408; P = 0.034), but no correlation with placental weight. Thus, in man, the reported association of a small fetus and a large placenta predisposing to adult hypertension cannot be explained on the basis of defective 11 beta HSD activity. However, the placenta offers an immense reservoir for F clearance (1.73-7.95 mumol/min.placenta) and may be a principal factor driving fetal ACTH secretion and, hence, fetal adrenal steroidogenesis.